CESARO SUMMABILITY OF THE CONJUGATE SERIES AND THE DOUBLE HILBERT TRANSFORM
Abstract. Uf(x,y), a 2tt periodic function in each variable, has a modulus of continuity wy(6) = o(l/log(l/ô)) then ¿n(x,y,f)
. where 5"(x, y, f) is the first arithmetic mean of the conjugate series. This theorem is best possible in that o(l/log(l/5)) cannot be replaced by 0(l/log(l/o)).
Given a 2tt periodic function f(x, y) we shall define f(x, y), the conjugate of f(x, y) with respect to the double Hilbert transform, to be In this paper we shall show that if f(x, y) is sufficiently continuous then°n
where 5n(x,y, f) is the first arithmetic mean of the conjugate series. Before we proceed we shall need the following definitions and inequalities. o(l/log(l/<5)). Since g(x, 0) = 0 for all x and g(0, y) = 0 for all y, we have \g(x,y)\ < min(0(l/log(l/x)),a(l/log(l/7))).
We can now write
we can rewrite (1) as follows:°(
-(77"(x)/2 tan(y/2)) + H"(x)Hn(y)] dx dy.
Choose 0 < a < 1 and break the integral in (2) into four parts: In order to show this theorem is best possible, we shall construct a continuous 2-n periodic function / with modulus of continuity wy(S) = <9(l/log(l/5)) for which lim^^iO, 0,/) -fx/n(0, 0) ¥> 0. The third part of (5) is majorized by
The second part of (5) is K« r\/n"h(y)Hn(y)
x/nJx/n 2tan(x/2) Jy UX Since Hn(x) < 0 for 77/«^ < x < 2m/nk, both the first integral in (9) and the first term in the second integral are positive. Therefore (9) is greater than f2^fl/n2h(y) 
